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Chapter 4 
Results 

4.1 The Categorization System and Its Reliability 
Table 8 below shows a presentation of the categorization. The definition of 

treatment procedures can be referred to in Table 2 (Chapter 2). 
 
Table 8 
Categorization Classification 

Independent Variable 
Keywords of Intervention Procedure Coding Category 
․Contingent attention 
․Contingent escape 
․Demand plus toys and food 
․Differential reinforcement 

‧ Differential reinforcement 
of alternative behavior 
(DRA) 

‧ Differential reinforcement 
of incompatible behavior 
(DRI) 

‧ Differential reinforcement 
of low rates of response 
(DRL) 

‧ Differential reinforcement 
for other behavior /behavior 
omission (DRO) 

․Free-time contingent upon sitting in 
chairs 
․Praise 
․Reward, reinforcer, reinforcement 
․ Verbal and physical prompts plus 
verbal praise 

Differential reinforcement 
    Use of contingent reward alone to 
ameliorate disruptive behavior. 
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Table 8 
Categorization Classification (Continued) 

Independent Variable 
Keywords of Intervention Procedure Coding Category 
․Token economy system 

‧ Behavioral classroom rules, 
verbal and token economic 
system 

‧ Good behavior game 
‧ Token for attending 
‧ Token for correct work 

Token economies or point systems 
    Use of tokens or points to reward 
appropriate behavior. 

․Response cost Response cost 
Withholding of previously given tokens, 
points, or subjects’ equivalents to 
decrease target behavior. 

․Token economy system plus response 
cost 

Token economies plus response cost 

․Comment, nagging, social punishment
․Contingent exercise, positive practice 
․Extinction, sensory extinction 
․Jogging 
․Overcorrection 
․Timeout 

‧ Time-away from interesting 
activities 

‧ Timeout from meal 

Punishment 
    Use of negative behavioral 
consequences alone to ameliorate 
disruptive behavior. 

․ Activity choice, choice condition, 
activity choice, and higher (or lower) 
preference 
․Choice of task sequence 
․Curriculum-based assessment 
․Interesting assignment 
․Moderating task, decrease in task 
difficulty (easy task and errorless task) 
․Outside-reading 

Revision of curriculum 
    Intervenors revise instructional 
conditions to decrease disruptive 
behavior. 
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Table 8 
Categorization Classification (Continued) 

Independent Variable 
Keywords of Intervention Procedure Coding Category 
․Behavior feedback 
․Cognitive-behavioral training (CBT) 
․Compliance training 
․Correspondence training 
․ Functional communicative training 
(FCT) 
․Oral instruction, written instruction 
․Peer-confrontation 
․Self-management training 

‧ Self-evaluation 
‧ Self-monitoring 
‧ Self-recording 

․Social skill instruction, social 
problem-solving training 

Instruction or training program 
    Implementations of instructional 
strategies were developed to teach 
communication, self-control, and other 
adaptive skills. 

․Combined reinforcement plus autism 
reversal program 
․Differential reinforcement of 
alternative behavior (DRA) and 
overcorrection 
․Differential reinforcement for other 
behavior /behavior omission (DRO) and 
overcorrection 
․Functional communicative training 
(FCT) plus contingent contracting 
(token) 
․Increased attention and timeout 
․Model (social observation) and 
reinforcement 
․Social skills training and parent 
involvement 
․Timeout, differential reinforcement of 
low rates of response (DRA ), and 
functional communicative training 
(FCT) 

Multi-components intervention 
    Multi-components interventions are 
defined as those interventions that 
integrated two or more procedures into 
one treatment package. 
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Table 8 
Categorization Classification (Continued) 

Independent Variable 
Keywords of Intervention Procedure Coding Category 
․Watch 
․School-based behavioral consultation 

Other procedures 

 
 
Table 8 
Categorization Classification (Continued) 

Moderator (I): Study Characteristic 
Study Design Coding Category 
․ABA design 
․ABAB; ABABA; ABABAB 
․ABABC; ABAC; ABACA; ABACB; 
ABACBC; ABACAC; ABACACABA; 
ABCAC; ACACABA; ABACAC 
․ABACAD; ABCACAC; ABACADA; 
ABACADAD; ABACADAC; 
ABACADADAB 

Reversal design (Withdrawal design) 

․Multiple-baseline across subjects 
(intervention groups, intervenors, 
problem tasks, target behavior, three 
classrooms, three subroutines, therapists, 
time periods, settings, treatment 
procedures) 

Multiple-baseline design 

․Reversal design (ABAB design) and 
multiple-baseline across settings 
(conditions, subjects, target behaviors) 
design 

Reversal plus multiple-baseline design 

․AB design 
․ABC design 
․ABCD; ABCA 
․ACDAE; ABCBC 
․ACBCBC; ABCDECD; ABCBDCD 
․ABBCCDDBDBCDC 

Other design 
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Table 8 
Categorization Classification (Continued) 

Moderator (I): Study Characteristic 
Intervenor Coding Category 
․Librarian 
․Play manager 
․School bus driver 
․Staff instructor 
․Teacher, resource teacher 
․Teacher and teaching assistant 

School staff 

․Clinical psychology graduate student 
․Professional therapist 
․School psychologist 
․Speech therapist 
․ Professional therapist and research 
assistant 

Psychology professional 

․Attendant 
․Cottage attendant 
․Mother 
․Parents 
․Caregiver 

Caregiver 

․Dentist 
․Dental nurse 

Dental staff 

․Teacher and researcher 
․Teacher and trainer 
․Parents and clinician 
․Researcher and dental assistant 
․Mother and professional therapist 

Composite staff 
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Table 8 
Categorization Classification (Continued) 

Moderator (I): Study Characteristic 
Setting Coding Category 
․An empty classroom; classroom; 
kindergarten classroom; a typical 
classroom; a separate classroom 
․Academic class; classroom activity; 
class morning group discussion period; 
gym class; leisure activity; nature 
science experimental room; language 
arts (math, reading, shop) class; physical 
education setting 
․Resource room; self-contained 
classroom; special education class; 
special classroom 

Classroom 

․Dental clinic Dental clinic room 
․A large state hospital (day room); 
activity room and bedroom at institute; 
at (his) ward at a state institution; 
day-program at public residential 
facility; institute; in-patient pediatric 
hospital; playroom at day-care program; 
soundproof classroom at day-care 
program 

Institute 

․ Experimental room; therapy room; 
training room 
․Speech clinic in room; speech and 
language treatment room 

Therapy room 

․Home Home 
․Across settings 
․Bus 
․Library 
․Fast-food restaurant 
․Playground 
․School hallway 

Other place 
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Table 8 
Categorization Classification (Continued) 

Moderator (II): Subject Characteristic 
Sex Coding Category 
Male 
Female 
Composite (Subjects include male and female) 
Sex not specified 
Grade Level Coding Category 
0 to 9 years old 
(Kindergarten to third grade) 

Primary elementary 

10 to 12 years old  
(Fourth grade to sixth grade) 

Secondary elementary 

13 to 15 years old 
(Seventh grade to ninth grade) 

Junior high school 

16 to 18 years old Senior high school 
Several grade levels combined Composite 
Over 18 years old Adult 
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Table 8 
Categorization Classification (Continued) 

Moderator (II): Subject Characteristic 
Diagnosis Coding Category 
Subjects perform in the average range on 
intelligence tests and do not participate 
in any remedial education program. 

Regular education student 

․Hyperactivity 
․Attention deficit disorder 

Students with attention deficit 
hyperactivity disorder 

․Developmental delay; 
developmentally delayed; 
developmentally disabled (disability) 
․Mentally retarded (mental 
retardation); profoundly retarded; severe 
mental retardation; moderate mental 
retardation; mild mental retardation; 
borderline trainable retarded; educable 
mental retardation; moderate cognitive 
impairment; severe disability 

Students with developmental or mental 
retardation 

․Emotionally disturbed; severely 
emotionally disturbed; emotionally 
handicapped 

Students with emotionally disturbed 
behavior 

․Autistic; autism Students with autism 
․Behavioral disorder; behaviorally 
handicapped; behaviorally impaired; 
serious behavior problem 
․At risk for anti-social behavior 

Students with behavior problems 

․Brain damaged Students with brain damage 
․Developmental language disorder; 
serious (severe) language delay 

Students with language delay 

․Learning disability 
․Significant delays in one’s academic 
skills 

Student with learning disability 

․Pre-delinquent students Pre-delinquent students 
․Students have two or more diagnoses Students with multiple diagnoses 
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Table 8 
Categorization Classification (Continued) 

Dependent Variable 
Behaviors Coding Category 
․Fiddling 
․Jerking 
․Out of seat 

Gross motor activities 

․Crying 
․Inappropriate verbalization 
․Talk outs (talking out, talking aloud) 

Verbalization 

․Noise-making Noise 
․Off-task Orienting 
․Verbal aggression 
․Physical aggression 

Aggression 

 
 
 Inter-rater agreement was calculated on a random sample of 30% (n=32) total 
codings. Two Ph.D graduate students majoring in educational psychology assisted the 
present author in coding. One rater aided the present author to compile outcome 
ratings for the original authors’ judgments, PND scores, and PEM scores. The 
agreement was 95.06% for the original authors’ judgments, 84.77% for PND scores, 
and 88.48% for PEM scores. The second rater classified independent variables, 
moderators, and dependent variables. Inter-rater agreement for all studies sampled 
was 93.01%. Disagreements were reassessed and resolved in discussion. If the 
judgment was contradictory between the rater and the present author, the present 
author made the final decision. 
 
 
 
 

4.2 Analysis of the Validity of PND and PEM 
Consonance with Judgments, PND Scores, and PEM Scores 

106 single-subject studies on treatments of disruptive behavior were reviewed for 
the present paper. Table 9 shows that both PND scores and PEM scores significantly 
correlated with the original authors’ judgments on treatment effectiveness. However, 
the PEM scores had a higher correlation coefficient with the original authors’ 
judgments on treatment effects than the PND scores. The PEM approach is 
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appropriate to evaluate treatment effects in single subject studies. 

 Moreover, Table 10 also reveals that the PEM scores were more significantly 
correlated with the original authors’ judgments on treatment effectiveness than the 
PND scores. Results were identical to those found in the pilot study that the PEM 
approach is acceptable for the calculation of effect size of single-subject studies. 
 
Table 9 
Correlation Coefficient Matrix of Judgments, PND Scores, 
and PEM Scores in the Present Study (n=694) 
Variable PND PEM 
Authors’ Judgments 0.597** 0.682** 
PND  0.709** 

Note. The correlation coefficient between PND and PEM 
scores are Pearson r. Others are Spearman correlation 
coefficient. 
**p< .01. 
 
 
Table 10 
Correlation Coefficient Matrix of Authors’ Judgments, PND 
Scores, and PEM scores in the Present Study when Effect 
Sizes of Each Article were Averaged (n=106) 
Variable PND PEM 
Authors’ Judgments 0.524** 0.662** 
PND  0.770** 

Note. The correlation coefficient between PND and PEM 
scores are Pearson r. Others are Spearman correlation 
coefficient. 
**p< .01. 
 
 
The Construction of the Validity of PEM 
 As the PEM approach does not yet enjoy widespread use, the present author 
suggests that it is necessary to construct the validity of the PEM approach based upon 
original authors’ judgments of treatment effectiveness. There is therefore a further 
point which needs to be clarified, that is whether or not the synthesis of treatment 
effect by applying the PEM approach is related to the original authors’ practical 
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evaluations. 
 
 The present author classified all effect sizes in three categories: ineffective, 
partially effective, and effective based upon original authors’ judgments and 
calculated their mean effect sizes. The results are as shown in Table 11. 
 
 When the original authors judged an intervention as ineffective, the mean effect 
sizes by both measures are all below 0.5. Both the mean PND score and the mean 
PEM score of the ineffective treatment represent that this result in the synthesis is 
identical to the practical evaluation made by the original authors. Moreover, in cases 
where the original authors’ considered interventions to be only partially effective, the 
mean PND score is 0.342 and the mean PEM score is 0.645. The mean PEM score of 
partially effective interventions is more similar to the original authors’ practical 
evaluation than the mean PND score. Finally, the result of the synthesis for effective 
interventions is higher than 0.9 by the PEM approach, but the result is below 0.9 by 
the PND approach. Scruggs, et al (1986) have suggested that treatment effectiveness 
of an intervention is highly effective if the effect size is 0.9 or higher. Results of this 
synthesis by the PEM approach are more congruent with the original authors’ 
practical evaluations than that by the PND approach. Hence, the validity of the PEM 
approach is satisfactory. 
 
Table 11 
Mean Effect Sizes Categorized by Original Authors’ Judgments (n=694) 
Original Authors’ Judgments N Mean PND Score 

(SD) 
Mean PEM Score 

(SD) 
0 (ineffective) 150 (21.614%) 0.093 (0.208) 0.285 (0.356) 
1 (partially effective) 37 (5.331%) 0.342 (0.402) 0.645 (0.320) 
2 (effective) 507 (73.055%) 0.729 (0.354) 0.922 (0.213) 

 
 
Proportion of Orthogonal Slope Change and that of Floor Effect 

When 694 effect sizes of each pair of baseline-treatment phases were analyzed, 
only 0.72% (n=5) of pairs of baseline-treatment phases manifested orthogonal slope 
change. Moreover, 14.41% (n=100) of baseline phases had floor data points. 
Orthogonal slope change was mostly near zero level. These results indicate that floor 
effect had a more seriously disturbing influence on the computation of effect sizes 
with PND scores than orthogonal slope change. Floor effect might therefore be the 
most important influence on inaccurate estimation of treatment effects with 
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single-subject data. 
 
 
 
 

4.3 Influence of Interventions on Effectiveness 

Overall Treatment Effectiveness 
A lag-1 autocorrelation analysis was conducted to determine whether the data set 

violated the basic assumption of independence or not. The lag-1 autocorrelation of 

residuals (i.e., PNDxx −  and PEMxx − ) of 694 effect sizes that were calculated from 

each pair of baseline-treatment phases was significant (
PND

r =0.395, p< .001). A 

similar result was found for PEM (
PEM

r =0.505, p< .001). In addition, the effect sizes 

of each independent variable were unequal, which may violate the basic assumption 
of homogeneity of variance. Hence, it is appropriate to use nonparametric statistics to 
analyze the effectiveness of treatments in this data set. 
 
 Moreover, the lag-1 autocorrelation of residuals of 106 averaged effect sizes 

from each article was not significant, as measured by PND (
PND

r = 0.022, p> .05). 

Moreover, the lag-1 autocorrelation of residuals of 106 averaged effect sizes from 

each article was not significant for PEM (
PEM

r =0.038, p> .05). Hence, the present 

author conducted a t-test to ascertain whether the overall treatment effectiveness of 
106 averaged PND scores from each article was significantly different from zero. And 
the results of the test showed that the overall treatment effectiveness of 106 averaged 
PEM scores from each article was significantly different from 0.5. 
 
 The overall treatment effectiveness of 106 averaged PND scores from each 
article was 0.6377 ( PNDSD =0.2878) and the result of a t-test was significant 
( 105t =22.815, p< .001). Further, the overall treatment effectiveness of 106 averaged 
PEM scores from each article is 0.8377 ( PEMSD =0.2143) and the result of a t-test is 
significant ( 105t =16.220, p< .001). These results indicate that all interventions for all 
kinds of disruptive behaviors had a significant effect. 
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Effectiveness by Intervention 
The present author applied Mastropieri et al. (1985-1986) criterion to evaluate 

the effectiveness of individual interventions (see Table 4). Table 12 shows that these 
interventions were associated with significantly different effects by treatments. 
 

 Pairwise comparisons revealed a number of significant differences between 
interventions; more specific breakdowns are given in Table 12. The effects of revision 
of curriculum and instruction (or training) are significantly lower than the effects of 
differential reinforcement procedure, token economy system, punishment, 
multi-components interventions, as measured by both PND and PEM approaches. 
These results therefore indicate that revision of curriculum and instruction (or training) 
are less effective. 
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Table 12 
Results of Mean Effect Size, K-W ANOVAS, and Mann-Whitney U Tests by 
Intervention 
Intervention N Mean PND Score (SD) Mean PEM Score (SD)
1 Differential 
reinforcement 

136 0.716 (0.358) 0.904 (0.235) 

2 Token economy system 98 0.668 (0.383) 0.895 (0.209) 
3 Response cost 29 0.595 (0.382) 0.875 (0.298) 
4 Token economy system 
plus response cost 

12 0.653 (0.467) 0.903 (0.288) 

5 Punishment 79 0.659 (0.395) 0.845 (0.314) 
6 Revision of curriculum 66 0.464 (0.440) 0.726 (0.379) 
7 Instruction or training 141 0.562 (0.416) 0.762 (0.335) 
8 Multi-components 
intervention 

35 0.748 (0.397) 0.982 (0.056) 

9 Other procedures 17 0.579 (0.329) 0.847 (0.267) 
K-W ANOVA 613 χ2 (8, N=613)=26.801** χ2 (8, N=613)=34.148** 
Mann-Whitney U Test ─ 1>6, Z 202= -3.858*** 

2>6, Z 164= -2.786** 
1>7, Z 277= -3.302** 
8>6, Z 101= -3.177** 
8>7, Z 176= -2.755** 
8>9, Z 52= -2.196* 

1>6, Z 202= -3.378** 
1>7, Z 277= -3.843*** 
2>6, Z 164= -2.736** 
2>7, Z 239= -2.944** 
5>6, Z 145= -2.007* 
5>7, Z 220= -2.064* 
8>2, Z 133= -2.157* 
8>5, Z 114= -2.274* 
8>6, Z 101= -3.647*** 
8>7, Z 176= -3.852*** 

8>9, Z 52= -2.063* 
Note. *p< .05.  **p< .01.  ***p< .001. 
 
 
Differential Reinforcement 

The results in Table 12 show that a differential reinforcement procedure had 
positive effects on disruptive behavior, as measured by PND and PEM. This 
differential reinforcement procedure may be categorized into four classes by method 
of implementation: differential reinforcement of alternative behavior (DRA); 
differential reinforcement of incompatible behavior (DRI); differential reinforcement 
of low rates of response (DRL); and differential reinforcement for other behavior 
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/behavior omission (DRO). The results in Table 13 show that no systematic 
differences in outcomes were associated with reinforcement techniques for PND and 
PEM. 
 
Table 13 
Results of Mean Effect Size, K-W ANOVAS, and Mann-Whitney U Tests by 
Reinforcement Technique 
Reinforcement 
Technique 

N Mean PND Score (SD) Mean PEM Score (SD)

Differential 
reinforcement of 
alternative behavior 
(DRA) 

4 0.769 (0.138) 0.982 (0.035) 

Differential 
reinforcement of 
incompatible behavior 
(DRI) 

17 0.698 (0.331) 0.955 (0.109) 

Differential 
reinforcement of low 
rates of response 
(DRL) 

39 0.825 (0.272) 0.982 (0.005) 

Differential 
reinforcement for 
other behavior 
/behavior omission 
(DRO) 

76 0.661 (0.400) 0.849 (0.297) 

K-W ANOVA 136 χ2 (3, N=136)=4.643 χ2 (3, N=136)=5.067 
 
 

Moreover, intervenors used (a) an edible reinforcer; (b) a tangible reinforcer, in 
which intervenors reinforced subjects with free time, interesting activity, playtime, or 
taking a break; (c) a social reinforcer, in which intervenors paid attention, praise or 
smile to subjects when they behaved appropriately; and (d) multiple reinforcers, in 
which intervenors provided more than one kind of reinforcer to subjects 
simultaneously. Table 14 indicates that there was no significant difference in main 
effects by reinforcer class by the either PND or PEM measures. 
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Table 14 
Results of Mean Effect Size, K-W ANOVAS, and Mann-Whitney U Tests by Reinforcer 
Reinforcer Class N Mean PND Score (SD) Mean PEM Score (SD) 
Edible 34 0.614 (0.416) 0.790 (0.351) 
Tangible 59 0.814 (0.271) 0.968 (0.102) 
Social 19 0.698 (0.365) 0.868 (0.313) 
Multiple 24 0.634 (0.411) 0.937 (0.109) 
K-W ANOVA 136 χ2 (3, N=136)=5.793 χ2 (3, N=136)=6.677 
 
 
Token Economy System 

The token economy procedure can be further classified as “token for no or less 
disruptive behavior” and “token for academic behavior or correct work”, in which the 
subject will gain tokens if he or she obtains a minimal score on specific assignments. 
The intervention of “token for no or less disruptive behavior” (n=94, PNDx =0.669, 

PNDSD =0.381; PEMx =0.905, PEMSD =0.199) and the intervention of  “token for 

academic behavior or correct work” (n=4, PNDx =0.567, PNDSD =0.431; PEMx =0.751, 

PEMSD =0.381) had positive effects on disruptive behavior. 
 
 
Response Cost 

Response cost is a more moderate intervention procedure with negative 
stimulation compared to other punishment interventions. It was found that response 
cost was partially effective under both PND and PEM. 
 
 
Token Economy System plus Response Cost 
 Some intervenors implemented a token system plus a response cost procedure 
simultaneously to treat disruptive behavior. When the intervenors used this technique, 
specific tokens were taken back from subjects for rule violation and subjects could 
then make further efforts to obtain tokens. Table 12 shows that this intervention had a 
positive effect on disruptive behavior. 
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Punishment 
This punishment procedure was categorized into (a) contingent exercise or 

positive practice; (b) extinction; (c) overcorrection; (d) social punishment; and (e) 
timeout. A K-W ANOVA suggests that differences in outcomes were found among 
punishment classes. Pairwise comparisons revealed a number of significant 
differences between punishment classes. Specific differences are indicated in Table 15. 
Overcorrection was associated with significantly stronger outcomes than extinction 
and social punishment on PEM. Moreover, the mean PND score and the mean PEM 
score for overcorrection are over 0.9, which means this punishment procedure had a 
highly effective outcome. 
 
Table 15 
Results of Mean Effect Size, K-W ANOVAS, and Mann-Whitney U Tests by Punishment 

Punishment N Mean PND Score (SD) Mean PEM Score (SD)
1 Contingent exercise or 
positive practice 

22 0.665 (0.413) 0.811 (0.335) 

2 Extinction 1 0.000 ( ─ ) 0.000 ( ─ ) 
3 Overcorrection 11 0.914 (0.165) 0.955 (0.151) 
4 Social punishment 7 0.429 (0.535) 0.540 (0.459) 
5 Timeout 38 0.643 (0.371) 0.910 (0.241) 
K-W ANOVA 79 χ2 (4, N=79)=8.415 χ2 (4, N=79)=10.78* 
Mann-Whitney U Test ─ ─ 3>2, Z 12=-2.449* 

3>4, Z 18=-3.352* 
Note. *p< .05.  **p< .01.  ***p< .001. 
 
 
Revision of Curriculum 
 This intervention can be classified as (a) a choice of task sequence, in which a 
subject could make an arrangement of a sequence of tasks or activities; (b) a decrease 
in task difficulty, in which intervenors regulate task difficulty in order to enable 
subjects to be qualified to perform a task; (c) an interesting activity, in which 
intervenors created preferred activities or tasks to attract subjects’ participation; (d) a 
curricular-based assessment, in which intervenors adjusted instructional procedures 
in accordance with a subject’s characteristics; and (e) other factors. The results in 
Table 16 indicate that curricular factors were associated with significantly different 
outcomes. Pairwise comparisons indicate that a decrease in task difficulty was 
associated with significantly weaker outcomes than other curricular factors. The result 
indicates that the treatment effect of a decrease in task difficulty for treating disruptive 
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behavior is limited. 
 
Table 16 
Results of Mean Effect Size, K-W ANOVAS, and Mann-Whitney U Tests by Curricular 
Factors 

Curricular Factor N Mean PND Score (SD) Mean PEM Score (SD)
1 Choice of task 
sequence 

36 0.538 (0.432) 0.808 (0.352) 

2 Decrease in task 
difficulty 

4 0.000 (0.000) 0.250 (0.500) 

3 Interesting activity 15 0.478 (0.430) 0.690 (0.336) 
4 Curricular-based 
assessment 

7 0.554 (0.520) 0.851 (0.376) 

5 Other factors 4 0.042 (0.083) 0.381 (0.178) 
K-W ANOVA 66 χ2 (4, N=66)=9.177 χ2 (4, N=66)=11.491* 
Mann-Whitney U Test ─ ─ 1>2, Z 40=-2.12* 

1>5, Z 40=-2.406* 
4>5, Z 11=-1.982* 

Note. *p< .05.  **p< .01. 
 
 
Instruction or Training Program 

This intervention can be classified as in the form of (a) functional 
communicative training; (b) oral instruction (the teacher commands students to obey 
rules by oral instructions); (c) peer-confrontation system; (d) self-management 
training; (e) social problem-solving training; (f) other methods which includes 
photographic activity schedules, cognitive-behavioral training, correspondence 
training, and teacher signaled child-recording. The results in Table 17 show that 
training classes are associated with significantly different outcomes. Pairwise 
comparisons suggest that functional communicative training is associated with 
stronger outcomes than oral instruction, peer-confrontation, self-management training, 
and social problem-solving training (see Table 17). The results indicate that the mean 
PND score and the mean PEM score for functional communicative training are over 
0.8; hence, this training had a mild effect. 
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Table 17 
Results of Mean Effect Size, K-W ANOVAS, and Mann-Whitney U Tests by Training 

Training N Mean PND Score (SD) Mean PEM Score (SD)
1 Functional 
communicative training 

30 0.847 (0.319) 0.927 (0.255) 

2 Oral instruction 15 0.490 (0.402) 0.714 (0.353) 
3 Peer-confrontation 
system 

10 0.498 (0.317) 0.873 (0.147) 

4 Self-management 
training 

49 0.436 (0.436) 0.635 (0.361) 

5 Social 
problem-solving training 

21 0.422 (0.392) 0.685 (0.346) 

6 Other training 
programs 

16 0.706 (0.351) 0.921 (0.250) 

K-W ANOVA 141 χ2 (5, N=141)=27.467*** χ2 (5, N=141)=27.749***

Mann-Whitney U Test ─ 1>2, Z 45=-2.982** 
1>3, Z 40=-3.651*** 
1>4, Z 79=-4.402*** 
1>5, Z 51=-3.955*** 

1>6, Z 46=-2.055* 
6>4, Z 65=-2.144* 
6>5, Z 37=-2.111* 

1>2, Z 45=-2.986** 
1>3, Z 40=-2.926** 
1>4, Z 79=-4.221*** 
1>5, Z 51=-3.846*** 
6>2, Z 31=-2.103* 
6>3, Z 26=-2.018* 
6>4, Z 65=-3.067** 
6>5, Z 37=-2.759** 

Note. *p< .05.  **p< .01.  ***p< .001. 
 
 
Multi-components Intervention 

This form of intervention indicates a combination of procedures in one treatment 
package. This intervention had positive effects on disruptive behavior as measured by 
PND and PEM. The specific packages are described in Table 6. 
 
 
Functional Analysis 

In a total of five studies (4.72%), investigators performed some form of 
functional analysis, usually descriptive rather than a direct experimental manipulation. 
Although performance of a functional analysis is a vital part of behavior intervention, 
it is disappointing that it is so rarely reported. 
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 The functions of this analysis can be further classified as (a) decreased attention, 
in which the intervenor decreased his (or her) praise and assistance to the subject 
within a specific interval; (b) increased attention, in which the intervenor increased 
his (or her) praise and assistance to the subject within a specific interval; (c) escape, in 
which intervenors permitted the subject to leave from a specific activity; (d) increased 
task difficult which means an analysis of the effects of task difficulty; (e) irrelevant 
communicative response, in which the intervenor’s communicative response was 
irrelevant to the subject’s needs; and (f) no demand, in which the intervenor did not 
demand the subject to engage in a specific task (or activity). 
 
 Investigators noted that the magnitude of attention, task difficulty, 
communicative response, and demand should be related to the effectiveness of an 
intervention; however, the most of results in Table 18 do not reveal such an effect. 
Treatment effects of decrease attention, increase task difficulty, escape and irrelevant 
communicative response are ineffective, by both PND and PEM measures. 
 
Table 18 
Mean Effect Size by Function Class 

Function Class N Mean PND Score 
(SD) 

Mean PEM Score 
(SD) 

Decreased attention 31 0.086 (0.272) 0.108 (0.291) 
Increased attention 2 0.900 (0.141) 1.000 (0.000) 
Escape 6 0.000 (0.000) 0.015 (0.000) 
Increased task difficulty 29 0.037 (0.150) 0.126 (0.274) 
Irrelevant communicative 
response 

9 0.111 (0.333) 0.371 (0.455) 

No demand 4 1.000 (0.000) 1.000 (0.000) 
 
 
 
 

4.4 Influence of Moderator Variables on Effectiveness 

 Moderator variables include study characteristics and subject characteristics. 
Study characteristics include study designs, intervenors, and settings. Subject 
characteristics include sex, age (the present author further classified age of 
participants by level of school year/grade in school), and diagnosis. The present 
author was only able to evaluate the relative effectiveness of treatments by various 
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moderator variables, because given the small and highly variable cell sizes crossed 
interventions. A breakdown of the synthesis for moderator variables is described as 
follows. 
 
 
Influence of Study Characteristics on Effectiveness 
Influence of Study Design 
 56.92% of the treatment phases used a reversal design (withdrawal design), 
19.16% used a multiple baseline design; 6.92 % used a reversal plus multiple baseline 
design; and 17% used an AB or other designs. 
 
 The results shown in Table 19 indicate that the overall difference of study 
designs appears to be statistically meaningful according to a K-W ANOVA. Pairwise 
comparisons suggest that the treatment effect of reversal design was significantly 
lower than those of multiple baseline design and reversal plus multiple baseline 
design, as measured by PEM. Moreover, the mean PND for reversal plus multiple 
baseline design was significantly higher than those for reversal design and multiple 
baseline design. Scruggs et al. (1988) indicated that the median PND for reversal 
design was somewhat lower than that for multiple baseline treatments; however, the 
small number of observations in their synthesis precluded an evaluation of the result. 
 
Table 19 
Results of Mean Effect Size, K-W ANOVAS, and Mann-Whitney U Tests by Study 
Design 
Study Design N Mean PND Score (SD) Mean PEM Score (SD) 
1 Reversal design 395 0.534 (0.437) 0.711 (0.410) 
2 Multiple-baseline 
design 

133 0.613 (0.392) 0.880 (0.249) 

3 Reversal plus 
multiple-baseline 
design 

48 0.728 (0.388) 0.867 (0.311) 

4 Other design 118 0.585 (0.414) 0.803 (0.298) 
K-W ANOVA 694 χ2 (3, N=694)=10.394** χ2 (3, N=694)=16.222** 
Mann-Whitney U Test ─ 3>1, Z 443= -2.972** 

3>2, Z 181= -2.254* 
3>4, Z 166= -2.315* 

2>1, Z 528= -3.076** 
3>1, Z 443= -2.833** 

Note. *p< .05.  **p< .01. 
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Influence of Intervenor 
 School staff were the major intervenors in 61.383% of interventions, psychology 
professionals in 32.133%, and caregivers in 1.873%. Dental clinic staff were involved 
as intervenors in 1.729% of the studies. Composite staff were involved as intervenors 
in about 2.882 % of the studies. 
 
 Breakdowns of PEM scores by school staff, psychology professionals, caregivers, 
dental clinic staff, and composite persons as primary intervenor revealed considerable 
variability. The difference of these sets of scores reached statistical significance 
according to a K-W ANOVA (see Table 20). A similar effect was found for PND 
scores. In pairwise comparisons, the treatment effect by psychology professionals as 
intervenors was significantly lower than that given by other classes of intervenors, as 
measured by PEM. 
 

In this synthesis, psychology professionals as intervenors had less effect than 
other classes of intervenors, therefore a further point which needs to be clarified is 
whether or not the degree of familiarity which the intervenor(s) and the subject have 
with one another may moderate the treatment effect. 
 
Table 20 
Results of Mean Effect Size, K-W ANOVAS, and Mann-Whitney U Tests by Intervenor 
Intervenor Class N Mean PND Score (SD) Mean PEM Score (SD) 
1 School staff 426 0.594 (0.408) 0.809 (0.324) 
2 Psychology 
professional 

223 0.506 (0.454) 0.652 (0.438) 

3 Caregiver 13 0.712 (0.431) 0.969 (0.070) 
4 Dental clinic staff 12 0.645 (0.411) 0.975 (0.046) 
5 Composite staff 20 0.685 (0.344) 0.975 (0.088) 
K-W ANOVA 694 χ2 (4, N=694)=6.618 χ2 (4, N=694)=26.446*** 
Mann-Whitney U Test ─ ─ 1>2, Z 649= -3.863*** 

3>2, Z 236= -2.014* 
4>2, Z 235= -2.158* 
5>2, Z 243= -3.193** 

Note. *p< .05.  **p< .01.  ***p< .001. 
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Influence of Setting 
 For the influence of the setting, Table 21 shows that 72.046% of interventions 
took place in classrooms; 13.833% in therapy rooms; 5.764% in institutes; and 
2.882% in homes or in dental clinics. 
 
 In the results presented in Table 21, overall difference of settings appeared to be 
statistically meaningful according to a K-W ANOVA. In pairwise comparisons, the 
treatment which took place in therapy rooms produced a significantly lower effect 
than interventions which took place in other types of settings for both PND and PEM 
scores. 
 

One possibility to explain this unreliable outcome is that performance of an 
intervention in the context where a disruptive behavior typically occurs is related to a 
greater prospect of success of the intervention. Fuller discussion of this point will be 
presented in the next chapter. 
 
Table 21 
Results of Mean Effect Size, K-W ANOVAS, and Mann-Whitney U Tests by Setting 

Setting N Mean PND Score (SD) Mean PEM Score (SD) 
1 Classroom 500 0.591 (0.412) 0.808 (0.323) 
2 Institute 40 0.787 (0.327) 0.970 (0.105) 
3 Therapy room 96 0.306 (0.441) 0.418 (0.473) 
4 Home 3 0.940 (0.104) 1.000 (0.000) 
5 Dental clinic 17 0.572 (0.409) 0.957 (0.098) 
6 Other places 38 0.730 (0.342) 0.842 (0.323) 
K-W ANOVA 694 χ2 (5, N=694)=51.339*** χ2 (5, N=694)=75.910*** 
Mann-Whitney U Test ─ 2>1, Z 540= -3.097** 

1>3, Z 596= -5.689*** 
2>3, Z 136= -5.487*** 
2>5, Z 57= -2.288* 
4>3, Z 99= -2.344* 
5>3, Z 113= -2.681** 
6>3, Z 134= -4.812*** 

2>1, Z 540= -3.263** 
1>3, Z 596= -7.458*** 
2>3, Z 136= -6.082*** 
2>6, Z 78= -2.137** 
4>3, Z 99= -2.176* 
5>3, Z 113= -3.922*** 
6>3, Z 134= -4.514*** 

Note. *p< .05.  **p< .01.  ***p< .001. 
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Influence of Subject Characteristics on Effectiveness 
 As there is insufficient data to create a meaningful matrix of intervention class 
crossed with subject characteristic, the present author utilizes nonparametric statistics 
to examine whether a specific variable moderated treatment effectiveness. 
 
 
Influence of Sex 
 For both PND and PEM scores, interventions produced the strongest 
effectiveness on composite sex subjects. A few of the studies did not provide the 
subjects’ sex. Results for studies which included composite sex were associated with 
stronger outcomes than where studies included only male or female subjects. In this 
case, the difference reached significance according to Mann-Whitney U test, as 
measured by both PND and PEM (see Table 22). 
 
Table 22 
Results of Mean Effect Size, K-W ANOVAS, and Mann-Whitney U Tests by Sex 

Sex N Mean PND Score (SD) Mean PEM Score (SD) 
1 Male 407 0.548 (0.431) 0.736 (0.395) 
2 Female 128 0.578 (0.438) 0.771 (0.377) 
3 Composite 81 0.713 (0.343) 0.905 (0.203) 
4 Sex not specified 78 0.535 (0.417) 0.803 (0.288) 
K-W ANOVA 616 χ2 (2, N=616)=9.024* χ2 (2, N=616)=8.034* 
Mann-Whitney U Test ─ 3>1, Z 488= -3.044** 

3>2, Z 209= -2.050* 
3>1, Z 488= -2.849** 
3>2, Z 209= -2.023* 

Note. *p< .05.  **p< .01. 
 
 
Influence of Grade Level 
 In Table 23 results are presented for influence of grade level. No relation was 
observed between grade level and outcome effectiveness for either PND or PEM 
scores. Treatment effectiveness was not influenced by grade level. 
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Table 23 
Results of Mean Effect Size, K-W ANOVAS, and Mann-Whitney U Tests by Grade 
Level 

Grade Level N Mean PND Score (SD) Mean PEM Score (SD) 
Primary elementary 323 0.545 (0.426) 0.723 (0.405) 
Secondary 
elementary 

158 0.575 (0.421) 0.781 (0.349) 

Junior high school 113 0.679 (0.407) 0.830 (0.319) 
Senior high school 40 0.545 (0.395) 0.858 (0.280) 
Composite 51 0.484 (0.453) 0.804 (0.284) 
Adult 9 0.695 (0.407) 0.885 (0.332) 
K-W ANOVA 694 χ2 (5, N=694)=10.375 χ2 (5, N=694)=9.064 
 
 
Influence of Diagnosis 

In Table 24, a relation can be observed between diagnosis and outcome 
effectiveness. Results indicate that treatment effectiveness seems to be influenced by 
diagnosis of participants. Pairwise comparisons reveal significantly lower PND and 
PEM scores for treatment effectiveness on students with language delay. 
 
Table 24 
Results of Mean Effect Size, K-W ANOVAS, and Mann-Whitney U Tests by Diagnosis 

Diagnosis N Mean PND Score (SD) Mean PEM Score (SD) 
1 Regular education 
student 

186 0.621 (0.381) 0.859 (0.251) 

2 Students with 
attention deficit 
hyperactivity 
disorder 

47 0.569 (0.432) 0.713 (0.419) 

3 Students with 
developmental or 
mental retardation 

149 0.539 (0.430) 0.763 (0.382) 

4 Students with 
emotional 
disturbance 

44 0.672 (0.383) 0.868 (0.243) 

5 Student with 
autism 

28 0.403 (0.483) 0.482 (0.495) 
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Table 24 
Results of Mean Effect Size, K-W ANOVAS, and Mann-Whitney U Tests by Diagnosis 
(Continued) 

Diagnosis N Mean PND Score (SD) Mean PEM Score (SD) 
6 Students with 
behavior problems 

37 0.621 (0.437) 0.816 (0.333) 

7 Students with brain 
damage 

14 0.500 (0.519) 0.619 (0.487) 

8 Students with 
language delay 

24 0.309 (0.448) 0.399 (0.486) 

9 Student with 
learning disability 

24 0.708 (0.376) 0.841 (0.335) 

10 Pre-delinquent 
students 

12 0.084 (0.259) 0.646 (0.389) 

11 Students with 
developmental or 
mental retardation 
and autism 

58 0.537 (0.442) 0.630 (0.429) 

12 Students with 
developmental or 
mental retardation 
and behavior 
problems 

19 0.799 (0.225) 0.962 (0.132) 

13 Other diagnoses 52 0.603 (0.444) 0.850 (0.294) 
K-W ANOVA 694 χ2 (12, N=694)=38.879*** χ2 (12, N=694)=47.102***
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Table 24 
Results of Mean Effect Size, K-W ANOVAS, and Mann-Whitney U Tests by Diagnosis 
(Continued) 

Diagnosis N Mean PND Score (SD) Mean PEM Score (SD) 
Mann-Whitney U 
Test 

─ 1>5, Z 214= -2.309* 
1>8, Z 210= -3.471** 
1>10, Z 198= -4.326*** 
2>8, Z 71= -2.729** 
2>10, Z 59= -3.483*** 
3>8, Z 173= -2.355* 
3>10, Z 161= -3.168** 
4>8, Z 68= -3.047** 
4>10, Z 56= -3.805*** 
6>8, Z 61= -2.783** 
6>10, Z 49= -3.37** 
9>5, Z 52= -2.057* 

9>8, Z 48= -2.95** 
9>10, Z 36= -3.665*** 
11>8, Z 82= -2.168* 
11>10, Z 70= -2.959** 
12>5, Z 47= -2.461* 
12>8, Z 43= -3.315** 
12>3, Z 168= -2.178* 
12>10, Z 31= -4.308*** 
13>8, Z 76= -2.92** 
13>10, Z 64= -3.449** 

1>5, Z 214= -3.695*** 
1>8, Z 210= -4.334*** 
1>10, Z 198= -2.011* 
1>11, Z 244= -3.22** 
2>5, Z 75= -2.195* 
2>8, Z 71= -2.712** 
3>5, Z 177= -2.856** 
3>8, Z 173= -3.45** 

3>11, Z 207= -1.99* 
4>5, Z 72= -2.999** 
4>8, Z 68= -3.557*** 
4>11, Z 102= -2.4* 
6>5, Z 65= -2.791** 

6>8, Z 61= -3.29** 
6>11, Z 95= -2.044* 
9>8, Z 48= -3.311** 
11>8, Z 82= -2.097* 
12>1, Z 205= -2.021* 
12>3, Z 168= -2.208* 
12>5, Z 47= -3.427** 
12>7, Z 33= -2.048* 
12>8, Z 43= -3.765*** 
12>10, Z 31= -2.687** 
12>11, Z 77= -3.064** 
13>5, Z 80= -3.07** 
13>8, Z 76= -3.608*** 
13>11, Z 110= -2.504* 

Note. *p< .05.  **p< .01.  ***p< .001. 
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4.5 Influence of Dependent Variable on Effectiveness 
 This study investigated a variety of disruptive behaviors, which were aggregated 
into six behavior classes: aggression, noise, orienting, out of seat, talk-out, and 
composite behaviors. Details can be referred to in Table 1. Specific breakdowns by 
behavior class are reported separately below. 
 

As Table 25 shows, disruptive behavior classes are associated with significantly 
different outcomes, as measured by PND and PEM. Breakdowns of PEM scores by all 
types of disruptive behaviors revealed considerable variability. Composite behaviors 
were associated with the least treatment effect according to the Mann-Whitney U test. 
A similar effect was found for PND scores. Interventions had marked effects on noise, 
orienting, and out of seat, as measured by PEM. 
 
Table 25 
Results of Mean Effect Size, K-W ANOVAS, and Mann-Whitney U Tests by Disruptive 
Behaviors 
Behavior Class N Mean PND Score (SD) Mean PEM Score (SD)
1 Aggression 46 0.623 (0.439) 0.879 (0.267) 
2 Noise 19 0.933 (0.156) 0.977 (0.008) 
3 Orienting 14 0.855 (0.249) 0.929 (0.267) 
4 Out of seat 33 0.714 (0.317) 0.949 (0.142) 
5 Talk-out 80 0.713 (0.352) 0.872 (0.259) 
6 Composite 502 0.513 (0.429) 0.719 (0.394) 
K-W ANOVA 694 χ2 (5, N=694)=6.441*** χ2 (5, N=694)=14.47***

Mann-Whitney U Test ─ 2>1, Z 65= -2.319* 
2>5, Z 99= -2.598** 
2>6, Z 521= -4.354*** 
3>6, Z 516= -3.159** 
4>6, Z 535= -3.099** 
5>6, Z 582= -3.788*** 

1>6, Z 548= -2.787** 
2>6, Z 521= -2.663** 
3>6, Z 516= -2.579* 
4>6, Z 535= -3.358** 
5>6, Z 582= -2.819** 

Note. *p< .05.  **p< .01.  ***p< .001. 
 


